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FOREWORD 


This  study  of  steam  electric  generating  station 
iiif«8tiiieiit  and  prodnctkNi  expenses  is  based  on  data 
reported  to  the  Federal  Power  Commission  by  pri- 
vately owned  Class  A  and  Class  B  electric  utilities 
lor  the  year  1946. 

The  study  provides  data  permitting  comparison 
of  construction  and  operating  costs  of  individual  sta- 
tions with  the  experience  of  the  industry  in  general. 
Costs  are  developed  in  considerable  detail  as  to  items 
covered  and  aaaljrses  of  indiyidual  items  Imn  been 
extended  to  permit  expression  of  costs  under  varying 
conditions  of  operation.  For  example,  construction 
costs  are  related  to  station  size,  date  of  installation, 
tfaermal  efficiency,  and  geographical  location.  Aver- 
age costs  of  land,  structures  and  improvements,  and 
equipment,  as  well  as  total  costs,  are  shown.  Pro- 
duction expenses  are  related  to  station  size,  annual 
plant  factor,  thermal  efficiency  and  date  of  installation. 
Component  expenses  analyzed  include  supervision  and 
engineering  expenses,  station  labor  expenses,  fuel  ex- 
penses, water,  supplies  and  expenses,  and  maintenance 
expesMs. 

Preparation  of  the  study  involved  analyses  of  data 
reported  for  650  steam  electric  generating  stations. 
TlM  combined  capacity  of  these  stations  comprises  in 
excess  of  99  percent  of  the  total  privately  owned  utility 
steam  electric  generating  capacity  in  the  United  States. 
Data  included  in  the  individual  sections  have  been 
Untied,  hovrever,  to  those  which  appear  to  be  fully 
and  accurately  presented  in  ttie  company  reports.  The 
studies,  therefore,  constitute  an  assembly  and  analysis 
of  data  as  reported  without  introduction  of  estimates. 
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MKT  I 


INVESTMENT  UNITS 

The  average  book  cost  of  steam  electric 
generating  stations  ranges  from  approximately 
$175  per  kiloiratt  oi  8t«tioii  capacity  tor  small 
^atioM  ol  less  than  1,000  kilowatts  to  approxi- 
mrh*f  9M  9»  kUovatt  for  large  sUUons  of 
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over  lUO.OUO  kilowatts.  Of  the  total  cost  of  gene- 
rating stoUons,  the  cost  of  equipment  is  tHe 
largest  item  by  a  considerable  margm,  repre- 
senting on  the  average  approximately  73  percent 
of  total  cost  while  structures  and  land  represent 
about  25  percent  and  two  percent,  respectively. 

As  will  be  seen,  there  are,  among  individual 
stations,  wide  deviations  from  the  average  umt 
costs  cited  above.  In  addition  to  siae  d  station, 
nnit  construction  costs  are  affected  by  such 
factors  as  price  levels  existing  during  the  period 
of  station  construction,  a  circumstance  which, 
of  course,  eaiercises  a  natM  «ll»ct  on  con- 
slmctian  costs  at  the  present  time;  location  ol 
station;  and  technological  advances  inthe  pro- 
duction of  power  by  steam,  as  reflected  to  na- 
tion design  and  type  o«  equipment  employed.  The 
degree  to  which  these  factors  influence  costs  of 
steam  electric  stotions  is  discussed  below  and 
on  succeeding  pages. 

EFFECT  OF  SIZE  OF  STATION  ON  UNIT  COSTS 

The  effect  of  station  size  on  the  principal 
components  of  station  consti-uction  costs  andon 
total  costs  is  shown  in  Figure  1.  BwiU  be  noted 
that  as  siae  of  station  increases,  average  total 
costs  decrease  quite  rapidly  from  approximately 
$185  for  stations  of  500  kilowatts  capacity  to 
$120  for  stations  of  5,000  Ulowatte,  and  some- 
irtiat  less  rapidly  to  approximately  $100  for 
stations  of  25,000  kilowatts.  Beyond  25,000 
kilowatts,  the  decrease  in  average  unit  Costs  is 
relatively  slight  andan  appwentminimiun  aver- 
aie  cost  of  $95  per  kilowatt  is  reached  as  sta- 
tion slae  ^roaches  200,000  kUowatU. 


The  decrease  to  total  arerafe  coste  per 
kilowatt  of  capacity  as  station  size  increases 
reflects  principally  economies  in  costs  of  equip- 
ment. It  wiU  be  observed  from  Figure  1  that 
average  unit  costs  of  equipment  decrease  from 
upproodmately  $145  for  500  kilowatt  stations  to 
jjproximately  $70  for  stations  of  over  100,000 
kilowatts.  Thus,  of  the  entire  decrease  of  f  90 
in  total  average  unit  costs  as  station  size  in- 
creasesfrom  500  kilowatts  to  100,000  kilowatts, 
the  decrease  in  equipment  unit  costs  represents 
$75  or  approximately  85  percent  of  the  trtaL 

Except  for  a  very  narrow  range  in  the 
smaller  size  stotions,  Uie  average  costs  of 
stotion  structures  are  to  almost  direct  propor- 
tion to  siae  of  station.  R  will  be  noted  that  av- 
erage structure  costs  decrease  ^rom  approxi- 
mately $35  per  kilowatt  for  stotions  of  500  kilo- 
watts to  approxteiately  $25  per  kilowatt  for 
stations  of  5,000  kilowatts  but  that  beyond  5,000 
kilowatts,  average  unit  costs  are  approximately 
constant  The  cost  of  land,  it  will  be  obsenred, 
decreases  quite  consistenUy  f rom  an  average  of 
approximately  $4  per  kilowatt  for  very  smaU 
stations  to  approximately  $1  per  kilowatt  for 
very  large  stotions. 

The  curves  shown  in  Figure  1  are  based 
on  data  ««lained  te  Appendix  I.  In  the  ele- 
ments of  cost,  land  includes  land  and  land  rights; 
structures  include  stiructures  and  improvements; 
and  equipment  includes  boiler  plant  equipment, 
engtoe  and  engine  driven  generators,  turbo- 
generator units,  accessory  electric  equipment, 
and  miscellaneous  power  plant  equipment  Bi- 

cluded  in  the  study  are  ^^.^^^'SJ!^!^ 
o^settf  of  w  Mrlwttaly-10,000,000  kilowatts. 


RANGE  OF  TOUT  COHSTRUCTIOM  COSTS 


As  stoted  previously,  there  are  many  fac- 
tors other  than  siae  of  station  which  effect 
variations  in  unit  construction  costs.  The  con- 
siderable influence  of  Uiese  factors,  as  evidenced 
by  Uie  wide  range  to  costs  of  stations  «l  Uie 
suae  sue,  to  shown  in  Figure  2.  The  centra 
curve  to  the  figure  represents  the  average  total 
unit  costs  of  all  stotions  as  shown  to  Figure  1. 
The  outer  Umite  of  the  shaded  area  represent 
the  average  costs  of  stations  having  costs  higher 
and  stotions  having  costs  lower  Uian  the  aver- 
age of  all  stotions.  The  curves  above  and  below 
the  Umits  of  the  shaded  area  are  drawn  through 
points  representing,  respectively,  the  maximum 
cost  and  minimum  cost  occurring  in  each  of  the 
nine  stotion  size  groups.  As  wlU  be  «w«f^«f » 
there  to  a  considerable  degree  of  conslatwicy  to 
the  pattern  of  aU  five  curves. 
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Referring  to  Figure  2,  it  will  be  noted  that 
average  costs  of  stotions  costing  more  than  the 
average  of  all  stotions  range  from  approximately 
$240  per  kilowatt  for  500  kilowatt  stations  to 
■WH  twiteilily  $10$  per  kitowattior  stetlMs  of 
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over  100,000  kilowatts.  For  stotions  costing 
leas  than  the  average  of  all  stations,  average 
vinit  costs  range  from  approximately  $160  for 
600  kilowatt  stotions  to  approximately  $80  for 
stations  of  over  100,000  kilowatts.  Percentage 
differences  between  the  averafe  costs  of  the 
higher  cost  and  the  average  costs  of  the  lower 
cost  stotions  range  from  approximately  50  per- 
cent for  tiie  smaller  stations  to  approximately 
19  pereeat  f6r  the  larger  stations. 

Also  of  interest  are  the  wide  deviations  be- 
tween Um  maximum  cost  and  the  minimum  cost 
stations.  In  general,  unit  costs  of  the  maximum 
cost  stotions  are  more  than  100  percent  higher 
than  unit  costs  of  the  minimum  cost  stotions. 


For  example,  unit  coste  of  5,000 kilowatt  stations 
range  from  ^proximately  $80  to  $170.  W9r 

stotions  of  over  25,000  kilowatts,  unit  eosli 
range  from  approximately  $60  to  $140. 

Because  of  this  extreme  range  in  unit  con- 
struction costs,  it  is  of  interest  to  compare 
characteristics  of  high  cost  stotions  with  those 
of  low  cost  stotions.  To  this  end,  there  are 
shown  in  Table  1  for  each  of  the  ten  highest  cost 
stotions  and  for  each  of  the  ten  lowest  cost  sto- 
tions toclttded  to  the  stody,  dato  as  to  location, 
time  of  installiUion,  unit  coste,  plant  teeter, 
thermal  efficiency,  and  type  of  laal  used. 

Examination  of  the  date  shown  to  Table  1 
will  disclose  that  the  principal  diffefwnces  to- 
dicated  therein,  between  the  two  groups  of  sto- 
tions, are  in  time  of  stotion  instollation  and  to 
location  of  station.  As  will  be  observed  later  to 
the  discussion,  the  effect  on  unit  costs  of  differ- 
ences in  these  factors  is  sufficient  to  explain 
the  difiterence  between  average*  costs  of  stotions 
costing  more  than  the  average  of  all^atioaa  and 
average  costs  of  stotions  costing  leas  the 
average  of  all  stotions. 


Referring  to  Table  1,  it  will  be  noted  that 
of  the  ten  high  cost  stations,  nine  stations  were 

constructed  during  the  years  1911  to  1930  and 
that  nine  of  the  stotions  are  located  in  the 
Nortiu  Of  the  low  cost  stotions,  six  stotions 
were  constructed  during  the  years  1931  to  1946 
and  six  stations  are  located  in  the  South.  It  to 
of  interest  that  these  low  cost  stotions  display 
on  the  average  a  higher  thermal  efficiency  than 
the  high  cost  stations,  even  thou^i  operating  at 
a  somewhat  lower  weighted  average  plant  factor. 
The  implication  here  that  the  later  period,  1931 
to  1946,  witnessed  econoBnies  in  construction 
and  design  which  made  possible  not  only  less 
costly  stations  but  more  efficient  «**t*'rtf  te 
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discussed  more  fully  below,  as  well  as  the  ef- 
fect on  average  unit  costs  <d  geograiriiical 
location. 

With  respect  to  the  corapmient  costs  at  the 
two  groups  of  stations,  the  wide  range  in  equip- 
ment costs  is  somewhat  surprising,  amounting 
on  the  average,  as  shown  in  the  table,  to  ap- 
IMroKtanately  100  percent  Avertkge  costs  of 
structures  of  the  high  cost  stations  are  approxi- 
mately 150  percent  higher  than  for  the  low  cost 
stations.  The  cost  of  land  varies  widely  among 
individual  stations  but  has,  as  may  be  observed, 
relatively  slight  effect  on  total  station  costs. 

CONSTRUCTION  COSTS  RELATED  TO  DATE 
or  INBTALLATION 

01  particular  interest  at  the  pre.sent  time 
is  the  ^ect  of  current  high  price  levels  on  unit 
costs  of  steam  electric  stations.  However,  be- 
cause comparatively  little  capacity  has  been  in- 
stalled in  recent  years,  the  books  of  reporting 
utilities  do  not  reflect  to  any  extent  as  yet  ex- 
isttaig  coastmction  costs. 

With  respect  to  ratirety  new  stations,  there 

are  shown  in  Table  2,  for  each  of  the  three  sta- 
tion? in.;tal!ed  subsequent  to  1943  for  which  data 
are  available,  unit  costs  and  1946  plant  factor 
and  Uiermal  efficiency.  AWiough  the  small 
sample  precludes  general  comparison,  it  will  be 
noted  that  costs  of  two  stations  are  somewhat 
higher  than  overall  average  book  costs  of  sta- 
tions of  corresponding  capacities  and  that  station 
thermal  efficiencies  are  relatively  high  except 
for  the  station  which  (^erated  at  a  34  percent 
plant  factor. 


The  costs  of  capacity  added  during  the  years 
1946  and  1945  to  already  existing  stations  are 
shown  in  Table  3.  Because  in  some  instances 
previous  provision  had  been  made  for  the  ad- 
dlttonal  capacity,  ttie  costs  shown  do  not  reflect 
the  entire  cost  of  such  additions.  This  is  par- 
ticularly true  with  respect  to  the  data  shown  for 
the  year  1945  during  which,  as  will  be  noted, 
capacity  was  added  at  an  average  cost  of  $83 
per  kilowatt  to  stations  which  previously  cost 
on  the  average  $96  per  kilowatt  During  the 
year  1946,  capacity  was  added  at  an  average 
cost  of  $153  per  kilowatt  to  stations  which  pre- 
viously cost  on  the  average  $110  per  kilowatt. 
The  average  unit  cost  of  equipment  added  to 
these  stati<»8  was  approodmatety  60  percent 
higher  than  the  average  cost  of  e<iuipaient  al- 
ready installed. 


Current  high  price  levels  are  reversing  a 
trend  towards  lower  cost,  although  more  effi- 
cient, stations  that  has  persisted  over  a  con- 
siderable number  of  years.  As  shown  in  Ap- 
pendix II,  the  average  cost  of  stations  of  over 
25,000  kilowatts  installed  during  the  period  1911 
to  1930  amounts  to  iqpproKimately  $97  per  kilo- 
watt. For  stations  of  over  25,000  kilowatts  in- 
stalled from  1931  to  1946,  the  average  cost  is 
only  $86  per  kilowatt  or  approximately  13  per- 
cent lower  than  for  tttt  earlier  period.  Analysis 
of  the  heat  consumption  rates  of  the  two  groups 
of  stations  for  the  year  1946  discloses  that  the 
later  and  less  costly  stations  achieved  on  the 
average  an  economy  of  approximately  12,400 
Btu  per  net  kilowatt -hour  generated  as  com- 
pared to  approximately  16,400  for  the  earlier 
mwB  costly  stations. 


TAILE  2 

WIT  CtSTf  tF  STATIORS  lECERTLV  IRSTAUCi 


STAriM 
L0CATIM 

fEAt 
IMTAUIt 

CAPACITY 
KV 

COST  PER  KM 

ARRUAL  PURT 

FACTM  -  m$ 
Mwonr 

AV ERASE  BTU 
Kt  KMR  ICT 

UM 

STMCTVRES 

Eoairaur 

TOTAL 

ONIO 

IMS 

109.000 

SI 

SJ2 

$81 

Sli» 

79 

Sl.SSS 

FLORIDA 

22.500 

1 

2» 

72 

97 

78 

12.873 

•CM  HEX ICO 

10.000 

• 

30 

81 

111 

34 

17, 677 

*  Less  than  Sl.OO. 
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TABLE  3 

AVERAGE  UNIT  COSTS  OF  CAPACITY  RECENTLY  ADDED  TO  EXISTING  STATIONS 


•0.  OF 
STATIORS 

CAPACITT  AOOCO 

COST  PER  RM  or  AOOITIOIS 

STATIOR  COST  PER  KW  PRIOR  TO  ADDITIONS 

TOTAL 

PCI  STATIOR 

UNO 

1 STROCTRRES 

EQUIPNUT 

[mAL 

LARt) 

1  STRUCTURES 

.  CAPACITT  AOOCO  Oitl 

M  i9U 

.  1 

123.900 

17,4*3 

1  . 

1    o^*  1 

t  129 

S  185 

1    .»  1 

S  110 

CAPACITY  / 

kODED  DURINO  19*8 

5 

169, 760 

33,952 

• 

1 

$    66  J 

$    83  1 

**  i 

S  24  1 

-  i 

S  9t 

Less  than  $1.00. 

In  Figure  3,  which  is  based  on  data  con- 
tained in  Appendix  II,  the  range  in  unit  costs  of 
stations  constructed  during  each  <a  the  two 
periods  described  above  are  shown  by  means  of 
cumulative  frequency  curves.  It  will  be  observed 
that  the  median  cost  of  stations  installed  during 
the  later  period  is  approxiinately  $84  per  kilo- 
watt which  is  somewhat  lower  than  the  average 
cost  of  these  stations;  for  stations  installed 
during  the  earlier  period,  both  median  and  av- 
erage costs  are  $97  per  Idlowatt   A  general 
trend  towards  lower  construction  costs  during 
the  later  period  also  may  be  noted.  For  example, 
approximate  readings  from  the  curves  in  the 
figure  show  that  40  percent  of  the  capacity  in- 
stalled from  1931  to  1946  cost  less  than  $80  per 
kilowatt  as  compared  to  only  about  20  percent 
of  the  capacity  instaUed  prior  to  1931;  converse- 
ly, only  six  percent  of  the  capacity  installed 
during  the  later  period  cost  more  than  $110  per 
kilowatt  as  ccnn pared  to  20  percent  of  the  ca- 
pacity instaUed  during  the  earUer  period. 

The  lower  unit  costs  which  were  achieved 
during  the  years  from  1931  to  1946  were  due  in 
part,  of  course,  to  the  low  price  levels  which 
existed  during  the  early  1930's.  However,  of 
the  26  stations  included  in  the  group  represent- 
ing this  period,  12  stations  were  installed  be- 
tween the  years  1940  and  1946,  a  period  during 
which  published  utility  construction  cost  indices 
were  higher  than  at  any  time  between  1911  and 
1930.  The  median  cost  of  these  12  stations  is 
only  $86  per  kilowatt,  just  slightly  higher  than 
the  median  cost  of  all  stations  installed  from 
1931  to  1946  and  still  considerably  below  the 
meAan  cost  of  stations  installed  prior  to  1981. 

In  Figure  3  and  in  Appendix  n,  the  data  are 
restricted  to  stations  .of  over  25,000  kilowatts 
capacity  in  order  that  ttie  influence  on  average 
unit  costs  of  station  size  would  be  at  a  minimum 
and  thereby  allow  the  effect  of  date  of  construc- 
tion to  be  m«re  clearly  indicated.  The  data  are 
further  restricted  to  stations  which  had  at  least 
75  percent  of  total  capacity  installed  durUig  the 
indicated  period. 


STEAM  ELECTRIC  GENERATING  STATION  INVESmENT 
SmTNMS  OF  OVER  2S,000  KW  CAPACITY 

CUMULATIVE  FREQUENCY  DISTRIBUTKDN  ACCORDWO 
TO  TOTAL  COST  PER  KILOWATT  OF  CAPACITY 
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FIGURES 

THERMAL  EFFICIENCT  BELATED  TO  OATI 
OF  INSTALLATION 

As  indicated  previously,  the  stations  in- 
stalled during  the  period  from  1931  to  1946  are 
not  only  less  costly,  but  achieve  higher  thermal 
efficiencies  than  the  stations  installed  prior  to 
1931.  This  gain  in  thermal  efficiency  is  shoim 
quite  clearly  in  Table  4,  in  which  the  stations 
included  in  each  of  the  two  age  groups  are 
classified  according  to  their  average  heat  con- 
sumption rates  during  the  year  194€b  E  will  be 
observed  that  86  percent  of  the  capacity  installed 
during  1931  to  1946  attained  an  eccmomy  of  better 
than  14,000  Bta  per  net  kilowatt-hour  generated 
as  compared  to  only  about  32  percent  of  the 
capacity  of  the  earUer  froup.  Momver,  less 
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than  one  percent  of  the  C24)acity  of  the  later 
group  displayed  a  rate  of  more  than  16,000  Btu 
per  net  kilowatt-hour  generated  as  compared  to 
approximately  10  percent  of  the  capacity  of  the 
earlier  group.   It  will  be  noted  also  that  for 
stations  displaying  comparable  rates  of  heat 
consumption,  average  equipment  costs  for  sta- 
tions installed  daring  the  later  period  are  in  all 
cases  lower  than  for  stations  installed  during 
the  earlier  period.   Further  reference  to  the 
table  will  dtow  that  for  each  of  the  two  age 
groups  an  increase  in  thermal  efficiency  is  re- 
flected in  somewhat  higher  average  equipment 
costs.  However,  enUrely_different  stations  are 
included  in  each  classifioitian  and  the  incre- 
mental costs  indicated  nmat  tttr^orc  be  ac- 
cepted as  apyrflarimationa. 


In  order  that  the  relation  of  dale  of  in- 
stallation on  average  heat  consumption  might  be 
more  clearly  indicated,  the  stations  included  in 
T*We  4ai«  restricted  to  stations  of  over  25,000 
kilowatts  and  which  operated  during  the  year 
1946  at  more  than  50  percent  average  plant 
factor.  Because  of  the  reduced  sample  it  was 
necessary,  therefore,  to  include  stations  which 
had  only  a  majority  of  capacity  installed  during 
the  indicated  period  instead  of  confining  the  data 
to  stations  which  had  at  least  75  percent  of  ca- 
pacity installed  during  the  indicated  period,  as 
in  Figure  3  and  Appendix  II.  It  is  of  interest  that 
theeffect  of  reducing  the  differential  as  to  age 
between      two  groups  of  stations  is  to  reduce 
also  the  differential  as  to  costs,  bi  Table  4,  it 
will  be  noted,  average  unit  equipment  costs' of 
the  later  group  and  of  the  early  group  are  ap- 
proadniatelyfM  and  $72,  respectively,  whereas 
average  unit  equipment  costs  (rf  stations  included 
in  Figure  3  and  Appendix  U  are  approodnntely 
$62  and  $70,  respectively. 


BFFECT  OF  GEOGRAPHICAL  LOCATION  ON 
QUIT  C€0TS 

As  noted  in  Table  1,  which  shows  the  loca- 
tion of  the  maximum  cost  and  minimum  cost 
stations  included  in  the  study,  a  preponderant 
number  of  the  maximum  cost  stations  are  lo- 
cated in  the  North  and  apreponderant  number  of 
tt»e  minimum  cost  staticms  are  located  in  the 
South.   This  tendency  towards  higher  costs  in 
the  North  is  further  analyzed  in  Table  5,  in  which 
the  data  are  classified  according  to  both  time  of 
station  instaUation  and  location  of  station.  The 
data  are  restricted  to  stations  located  east  of 
the  Mississippi  River  because  cost  data  avail- 
able for  stations  located  elsewhere  are  not 
sufficient  for  purposes  of  comparison. 

With  respect  to  stations  installed  during  the 
pertod  1911  to  1930,  it  will  be  observed  that 
average  costs  vary  but  little  in  the  various  re- 
gions of  the  North.  However,  average  total  costs 
and  average  costs  of  both  structures  and  equip- 
ment are  higher  In  all  regions  of  the  North  than 
in  the  South.  Total  average  coste  in  the  North 
are  approximately  20  percent  higher,  while  av- 
erage equipment  costs  and  average  structure 
costs  are,  respectively,  approximately  23  per- 
cent and  18  percent  higher. 

With  respect  to  stations  installed  during 
the  period  1931  to  1946,  average  costs  in  the 
North  Central  region,  it  will  be  noted,  are  some- 
what higher  than  average  costs  in  other  northern 
regions.  However,  as  in  the  case  of  stations 
installed  during  1911  to  1930,  average  costs  in 
all  regions  of  the  North  are  somewhat  higher 
than  in  the  South.  Approximate  percentage  dif- 
ferences between  South  and  North  are  for  total 
costs,  24  percent;  for  equipment  costs,  17  per- 
cent; and  for  structure  costs,  44  percent 


TAilE  4 

AfEUtE  «IIT  MtTS  0F  STATIM  CCfimUT 
tTATIONS  CLASSIFIED  ACCOIDrifl  19  TIME  CP  inTAlUTIW  m  laCMM.  EFFICIBWr 

(ncriMs  or  «vu  u»—  m  camcitt  MotriM  «t  wit  tmm  Wff  anMi  puir  pmiw) 

STATIOM  I.STALLED  1911  If  f«|»*  HmUlO  i99l  TO  t9U 


miMC  ITU 
rat  Ml  KT 

HO.  Of 
STATIORS 

CAMcm 

em  or 

EWIPHEHT 
PU  IW 

M.  or 

STATIOiS 

•■•r«LU0  i9yi  TO  iMt 
CAMCITV 

COST  or 

EQUirNQIT 

m  tt 

KU 

PCKEiT  or 

1  TOTM. 

CUNUUTIVE 

rERcurr 

KW 

1  PERCEKT  OF 
1  TOTM. 

CUHUUTIVE 

rcacon- 

10.001-  12.000 

« 

8 

1,193.200 

22.3 

22.J 

$77 

12,001  -  lU.OCO 

6 

1.135.000 

32. H 

32. « 

$74 

20 

3.406,000 

63.7 

66,0 

«7 

lU.O^l  -  16.000 

14 

1.  677, 740 

»7.9 

•OiJ 

72 

7 

711.400 

13.3 

W.3 

61 

16.001  -  18.0C0 

« 

520.000 

ltt.8 

95.1 

70 

M.OOf  -  20.000 

1 

87,500 

2.5 

97.6 

69 

20.001  -  22.000 

2 

85.250 

MO.b 

1 

39,000 

0.7 

100.0 
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•91 

3* 

8.)»9.600 

100.0 

t 

Mi 

•  Owr  St  pwvMt     tMtf  .MlM  ei««eltjf  Inauilcd  «m1i«  p«rtod  intfeatetf. 


STEm  Eucmic  generating  statign  iNVEsniENT  uira 


7 


In  Table  5,  the  combined  effect  on  average 
unit  costs  of  differences  in  location  and  date  ai 
installation  may  be  observed.  It  will  have  been 
noted  that  the  highest  cost  stations  are,  on  the 
average,  those  installed  during  1911  to  1930  and 
located  in  the  North.  The  lowest  cost  stations 
are,  on  the  average,  those  installed  during  1931 
to  1946  and  located  in  the  South.  Comparison  of 


the  total  average  costs  of  these  two  groups  of 
stations  will  disclose  a  difference  of  approxi- 
mately 40  percent  i^h  compares  generally 
with  the  difference,  shown  in  Figure  2,  between 
the  average  costs  of  stations  costing  more  than 
the  average  of  all  stations  and  the  average  cost 
of  stations  costing  less  timn  the  aven«e  of  aU 
stations. 


TA&LE  5 

AVERAGE  UNIT  COSTS 
STATIONS  CLASSIFIED  ACCORDING  TO  TIME  OF  INSTALLATION  AND  LOCATION 
(STATIONS  OF  OVER  25.000  KW  CAPACITY  LOaTEO  CAST  OF  TNE  HISSISSIPPI  RIVER) 


RE6I0N(^) 

wmut  OF 

CAMCirV^KW 

AVERAGE  COST  PER  KW 

STATIOM 

tmmr  |  Kt  statim 

UNO 

1  sTRtcrwcs 

IcQliniENT 

1  TOTAL 

STATIMS  IISTALU9  ltlt^lf9» 

IICI»SIVE(^) 

NORTHEAST 

EAST  CENTRAL 
NORTH  CENTRAL 

19 
11 

2.  365. 4«0 
1.159.000 

».*39.5S0 

12A.  »9T 
105.364 

S2 

2 

S25 
26 

S71 

70 

70 
57 

m 

S98 
98 

TOTAL  NORTH 

SOUTH 

38 

«.95U,990 
250. 900 

130, 39  It 
41.817 

2 

26 

98 

TOTAL 

4« 

itt.ji4 

tt 

tts 

•fT 

STATIONS  INSTALLED  1931-19«6 

INCLUSIVE(^) 

NORTHEAST 
EAST  CENTRAL 
NORTH  CENTRAL 

7 
9 

 5_ 

928.000 
1.  292.00  0 
385.500 

132.  571 
ltt3.  556 
77. 100 

Si 

2 

 1_ 

S20 
25 
26 

$63 

61 

67 

$84 
88 
95 

TOTAL  HORTH 
SOUTH 

21 
3 

2,605.500 
230. 000 

12«.071 
76. 667 

1 
• 

23 
16 

63 
54 

87 

70 

TOTAL 

U 

it9,M 

St9 

tit 

tM 

(1)  Over  75  percent  of  total  station  capacity  Installed  during  period  Indicated. 

(2)  NORTHEAST      -Massachusetts,  Rhode  Island,  Connecticut,  New  York,  Ne«r  Jersey,  Eastern 

Pennsylvania.  Maryland.  District  of  ColiMbla. 

EAST  CENTRAL -Western  Pennsylvania,  West  Virginia.  Michigan.  Ohio.  Indiana,  Kenkueky. 
NORTH  CENTRAL-in  inoi  s.  Wisconsin,   East  ern  Mi  nnesot  a  . 

SOUTH  -Virginia,  North  Carolina.  South  Carolina.  Tennessee,  aeof^ia. 

Less  than  $1.00. 
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STEAM  ELECTRIC  GENERATING  STATION  PROOUCTION  EXPENSE  QNITS 


PART  n 

PRODUCTION    EXPENSE  UNITS 


Average  annual  production  expenses  of 
steam  electric  generating  stations  range  from 
mp|»<udaurt*lf  f  .75  mills  per  kilowatt-hour  net 
generation  for  small  stations  of  less  than  10,000 
kilowatts  to  approximately  4.25  mills  per  kilo- 
watt-hour for  large  stations  of  over  50,000  kilo- 
vitts.  Of  ftc  total  operattag  costs  of  prodaeing 


powsr,  the  cost  of  fuel  is  the  largest  item,  rep- 
rsMMllBg  on  the  average  approximately  74  per- 
CMt  of  total  costs,  while  station  labor  and 
Maintenance  eacb  represent  approximately  11 
percent.  Of  the  remaining  four  percent,  water, 
supplies  and  expenses  account  for  approximately 
2.5  paieaaft  aad  mfurHtkm  aad  engineering 


Prodactiqii  eapeasss  Tary  inversely,  of 
course,  with  pfauit  factor.  The  fifores  cited 
above  represent  average  unit  costs  at  an  annual 
plant  factor  of  50  percent.  This  is  approximately 
m  om-all  average  aMaal  plaat  factor  for  the 
year  1946  of  all  privately  owwiil  gtoai  electric 
generating  statioiis. 

For  purpose  of  comparing  production  ex- 
piMMS  of  individual  stations  with  average  ex- 
prases  of  the  industry  under  varying  coodttions 
of  operation,  fuel  costs  of  all  stations  repre- 
sented in  the  study  liave  been  adjusted  to  a 
coMaMMihaelsefSOcontsper  MilltaSTU.  Sach 
cost  ii  atiliriirt  te$f^  perlwi  ef coal  iunUm 


heat  content  of  13,000  BTU  per  pound.  Average 
cost  of  coal,  and  coal  equivalent  in  other  fuels, 
consumed  by  all  electric  power  stations  in  tile 
United  States  during  the  year  1946  aflMNptod  to 
approxinutely  $4.90  per  ton. 


Because  the  major  proportion  of  steam 
station  capacity  is  located  in  the  North,  labor 
costs  represeoited  in  tte  stndy  reflect  princi- 
pally the  higher  wage  rates  prevailing  in  that 
area.  According  to  data  published  by  the  United 
States  Department  of  Labor,  hourly  earnings  of 
utility  piaait  workers  at  the  begteaiag  of  1946 
were  on  an  average  abovt  S2  perc^  higlMT  la 
the  North  than  in  the  Sooth. 


Effects  on  production  expenses  of  station 
size,  annual  plant  factor  and  age  of  station  are 
examined  in  the  following  discussion  and  ac- 
companying figures  and  tables.  The  stiidy  is 
based  on  data  reported  for  396  steam  electric 
generating  stations.  The  combined  capacity  of 
these  stations  ie-approxiaately  27,000,000  kilo- 
watts and  includes  in  excess  of  85  percent  of  the 
steam  electric  generating  capacity  of  the  pri- 
vately owned  electric  utility  industry  as  of 
Oeceariier  31,  1946. 


PRODUCTION  EXPENSES  RELATED  TO  AVER- 
AGE AMNUAL  PLANT  FACtCXt 

Average  annual  production  expenses  per 
kilowatt-hour  of  various  size  stations  operating 
at  varioos  average  annual  plant  fiictors  are 
shown  in  Figure  4.  The  station  size  groups  are 
10,000  kilowatts  and  under,  10,001  to  50,000 
kilowatts,  and  over  50,000  kilowatts.  The 
average  size  of  the  stations  in  each  groopis, 
respectively,  5,932  kilowatts,  27,750  kilowatts, 
and  157,463  kilowatts;  for  convenience  they  are 
referred  to  as  small,  medtaua  and  large  stations. 
Data  used  in  preparation  of  the  flfure  are  con- 
tained in  Appendix  IIL 


As  may  be  observed  fjom  Figure  4  the  de- 
crease in  average  unit  |»txiuction  expenses  as 
plant  factor  increases  is  most  rapid  at  the  lower 
plant  factors.  Beyond  the  lower  plant  factors, 
average  ntt coots  ccmtimie  to  decrease,  even  at 
very  high  plant  factors,  but  at  a  less  rapid  ab- 
solute rate.  For  example,  the  absolute  decrease 
in  average  unit  expenses  of  the  large  stations 
as  plant  factor  increases  from  five  percent  to 
10  percent  is  approximately  5.6  mills  as  com- 
pared to  only  about  0.8  mills  as  plant  factor  in- 
creases from  60  percent  to  100  percent.  How- 
ever, thepereeotage  rateof  decreaaeto  average 
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unit  expenses  is  comparatively  uniform,  dimin- 
ishing only  slightly  with  regular  percentage 
increases  in  the  plant  factor.  Because  the  scales 
eaqrtoyedin  Figure  4  are  logarithmic,  the  shape 
of  the  curves  presented  indicate  this  percentage 
rate  of  decrease  rather  than  the  absolute  rate 
of  decrease.  Approximate  readings  from  the 
curve  for  large  stations  at  plant  factors  suc- 
cessively doubled  are  shown  in  the  following 
tabulation. 


PLANT  FACTOR 
PBRCBHT 

t.f 
S 
10 
M 
40 
80 


tOTAl 

PRODOCTIOH 
EXPENSES 


OBCRBASB  IN 
NIllS  PBB  I¥H 
AS  PLANT  FACTOR 
INCUASBS 


MILLS  PER  PfH     AMBBMT  PMCBNT 


25.26 
15. 8S 

10.24 
6.85 
4.72 
8.88 


f.4S 
6.59 
8.89 
1.18 
1.89 


87 
8i 
88 
81 
89 


Average  component  production  expenses  ol 
large  stations  at  successively  doubled  plant 
factors  are  shown  below.  It  may  be  observed 
that  up  to  10  percent  plant  factor,  the  largest 
decrease  is  in  the  cost  of  station  labor.  Beyond 
10  percent  plant  factor,  ecmiomies  in  fuel  ex- 
penses are  of  most  significance.  The  figures 
given  represent  approximate  readings  from 
curves  similar  to  those  presented  in  Figure  4. 
Readings  from  curves  for  all  station  size  groups 
are  contained  in  Appendix  IV.  ^ 


COMPONENT  PROOUCTION  EXPENSES 
RELATED  TO  TOTAL  PRODUCTION  EXPENSi 
AT  VARIOUS  ANNUAL  PLANT  FACTORS 
Station  of  Over  50^  K  W  Capacity 




1 

— 

FUEL 
(At  20  CMis  per  IMiM 

tut) 

 < 

1  
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■■■  •   
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Maintenance 



StMien  iSr 

1  1 

AVERAGE  ANNUAL  PLANT  FACTOR  ■  PEWCEWT 


NIUS  PER  IILOVATT-HOUR 

WATER, 

PLANT    SUPERVISION  STA-  SUPPLIES 
FACTOR         AND         TION  AND  MAINTB- 

PB»CiNT  BNGllilKMMG  UBOK  FUIL  PfKMSES  MAMCl 


2.5 

0.94 

7.69 

9.61 

0.71 

6.31 

5 

0.52 

4.00 

7.40 

0.44 

3.47 

10 

0.28 

2.08 

5.70 

0.27 

1.91 

20 

O.K 

1.08 

4. 89 

0.17 

1.05 

40 

0.09 

0.56 

8.88 

0.11 

0.58 

SO 

O.OS 

0.29 

2.00 

0.07 

0.32 

The  relation  of  component  production  ex- 
penses to  total  production  expenses  maybe  seen 
in  Figure  5.  It  will  be  noted  that  at  very  low 
plant  factors  the  cost  of  station  labor  exceeds 
the  cost  of  fuel.  At  high  plant  factors,  however, 
fuel  costs  become  by  a  sabstantial  margin  the 
largest  item  of  production  expenses,  amounting 
at  90  percent  plant  factor  to  approximately  80 
percent  of  total  expenses,  whereas  station  labor 
and  maintenance  constitute  only  about  ei^t 
percent  and  nine  percent,  respectively.  Ap- 
proximate readings  from  the  curves  in  Figure  5 


and  from  similar  curves  for  medium  size 
staUons  and  small  stations  are  tnc hided  in 
Appendix  IV. 

The  curves  shown  in  Figures  4  and  5  relate 
entirely  to  direct  operating  expenses  and  do  not 
include  taxes,  depreciatkm  expenses  or  return 
on  investment.  Maintenance  expenses  shown  in- 
clude maintenance  supervision  and  engineering, 
and  labor.  Water,  supplies  aad  expenses  con- 
sist of  the  cost  of  water  for  boilers  and  conden- 
sers and  for  cooling  purposes,  including  labor 
costs  associated  with  water-supply  systems; 
also,  the  cost  of  lubricants  and  miscellaneous 
station  supplies  and  expenses. 

Average  incremental  production  expenses 
per  kilowatt -hour,  as  determined  from  the  unit 
cost  curves,  are  set  forth  in  the  following  tsdra- 
lation.  Comparison  of  the  figures  in  the  table 
will  show  that  as  plant  factor  increases  from  20 
percent  to  50 percent,  and  againfrom  50  percent 
to  80  percent,  unit  incremental  fuel  exprases 
account  for  more  than  90  percent  of  total  unit 
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incremental  expenses.  R  will  be  noted,  also,  tliat 
athigh plant  factors,  incremental  labor  expenses 
alimwt  nefUgible* 


ATBEAGE  PRODOCTIOW        liCRBMENTAl  PRO- 
BXPBNSBS  DDCTION  BXPENSBS 

PLANT 

FACTOR        MILLS  PBR  I¥H 
PER- 

CBiT  smu  WDiint  usat,  small  medium  large 


MILLS  PER  KWH 


TOTu  rmwcnoi  watms 


20  11.31 
50  6.78 


8.49 
5.18 
4.ff 


(.86 
4.  It 
t.tt 


8.7S 
t.U 


i.ii 

aBIUnSIMI  AMD  1II6IW1M1C 


8.97 
S.IT 


ft 
89 


20 
50 
80 


U 
S9 
89 


20 
50 
89 


89 

50 
80 


§.88 
9.18 
9.19 


2.44 

1 .03 
0.66 


9.22  0.16 
9.19  9.97 
t.9T  t.tf 


9.98 
9.91 


STATIOW  UBOi 


1.46 
0.62 
0.40 


8.88  8.81 
4.T9  l.TT 
8.M  8.18 


1.08 

0.46 
0.29 

FCEL 

4.89 
8.19 
1.89 


0.09 
0.04 


8.41 
l.tt 


9.02 
9.91 


0.06 
0.02 


2.74 
1.11 


wim.  swfiiia  AiD  nitiias 


0.4S 
0.23 
9. IT 


0.26  0.17 
O.U  0.09 
9.19     9. #7 


0.10 
9.97 


NAINTBNANCB 


1.49  1.14 
0.67  9.86 
0.46  9.87 


1.98 
9.47 
9.81 


9.11 
9.98 


0.06 
».94 


9.99 
9.9T 


2.42 
l.M 


0.01 
9.91 


0.05 
0.01 


2.24 
1.77 


0.04 
9.94 


0.98 
9. 97 


The  foregoing  apinroximate  incremental 
costs  are  presented  as  a  matter  of  interest.  It 
should  be  emphasized,  however,  that  entirely 
different  stations  are  included  in  eadi  average 
point  on  the  curves;  also,  liille  on  an  annual 
plant  factor  basis,  the  stations  may  fall  within 
the  indicated  limits,  their  monthly  plant  factors 
may  vary  widely.  Increments  derived  from  flie 
curves,  therefore,  must  be  accepted  as  only  an 
approximate  indication  of  tlie  performance  of 
individual  stations.  1 


PRODUCTION 
STATION  SIZE 


EXPENSES    RELATED  TO 


Average  unit  production  expenses  of  steam 
electric  stations  decrease  consistently  as  sta- 
tion size  increases  (Figure  6).  However,  the 
rate  of  decrease  becomes  gradually  less -rapid 
and  while  medium  size  stations  achieve  marked- 
ly greater  economy  than  small  stations,  addi- 
tional econonqr  attained  by  stations  of  mneh 
larger  capacity  is  relatively  small. 

For  example,  at  60  percent  annual  plant 
factor,  average  total  prodnction  »penses  per 
icUowatt-hoar  for  S,000,  2S»000,  and  lOa^ 


kllofwatt  stations  are  respectively  S.4  mills,  4.8 
mills  and  4.0  mills.  Thus  between  small  sta- 
tions and  medium  size  stations  there  is  a  dif- 
ference of  1.6  mills  per  kilowatt -hour  generated, 
viiereasbetween  medium  size  stations  and  large 
•tatioMi  the  difference  is  only  0.8  mills. 

As  station  size  increases  beyimd  100,000 
kilowatts  there  is  little  further  decrease  in  av- 
erage unit  expenses.  For  200,000  kilowatt  sta- 
tkMis,  average  productifm  ejqMnses  total  3.8 
mills  per  kilowatt -hour,  only  0.2  mills  lower 
than  for  100,000  kilowatt  stations.  It  appears 
likely  that  this  slight  further  decrease  in  ex- 
penses, vrtiieh  represents  j^rincipally  a  rednetkm 
in  unit  fuel  expenses,  is  due  to  factors  other 
than  additional  increase  in  size  of  station.  Very 
large  stations  are  located  for  the  most  part  in 
metropolitan  centers  where  the  additional  in- 
vestment necessary  to  achieve  higher  thermal 
efficiency  may  be  justified  by  relatively  high 
fuel  costs. 

Savings  in  fuel  expenses,  although  not  as 
large  proportionately  as  savings  in  other  pro- 
duction expenses,  are  principally  responsible 
for  the  decrease  in  total  unit  production  expenses 
as  station  size  increases.  This  is  to  be  expected 
of  course  because  of  fuel  being  the  predominant 
Hem  of  expense. 

Approximate  readings  from  the  curves  in 
figure  6,  expressing  average  unit  production 
expenses  at  60  percent  average  annual  plant 
factor  are  shown  in  Appendix  V;  also  shown  are 
tlie  rates  of  decrease  in  average  unit  expenses 
as  station  size  increases.  Relation  of  component 
production  expenses  to  total  production  expenses 
for  stations  of  various  capacities  are  shown  in 
Appendix  VI. 

EFFECT  OF  STATION  SIZE  ON  THERMAL 
EFFICIENCY 

The  larger  the  station  and  the  higher  the 
plant  factor,  the  better  the  thermal  efficiency 
(Figure  7). 

For  each  successive  doubling  of  the  plant 
factor,  tiiermal  efficiency  improves,  on  an  av- 
erage, at  a  generally  con.stant  rate  of  about  23 


THERMAL  EFFICIENCY  RELATED  TO  STATION  SIZE 
AND  AVERAGE  ANNUAL  PLANT  FACTOR 
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Figur*  7 
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PRODUCTION  EXPENSES  RELATED  TO  STATION  SIZE 
AND  AVERAGE  ANNUAL  PLANT  FACTOR 
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Figure  6 
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STEAM  ELECTRIC  GENERATING  STATIONS 
INSTALLED  CAPACITY  IN  SERVICE  DECEMBER  31,  1946 
CUMULATIVE  DtSTRIBUTION  ACCORDING  TO  YEAR  OF  INSTALLATION 


aoisao 
aiMoo 


27W>  — 


24*000  — 


2140O 


100 


90 


80 


TO 


8  Muno 


o 
< 
a. 
< 
(J 

Ik. 
O 


60 


UMBO 


^  12.000  • 


3  «flOO 


CiflOO- 


3M0  — 


_  » 


5  40 

3 
2 
3 
U 


30 


to 


2,000 


IJOO 


1.600 


o 


1.400  - 


o 
z 


laoo  § 


1,000  I 


800 


600 


400 


200 


i 


z 

O 

S 


MM 

41 


m 


l»7 

m 


1917 
30 


1K2 
25 

ME 


ne7 

2B 


15 


m 

N 


T  r  0 

Ntt  UK 

s  1 


percent.  As  station  size  increases,  thermal 
efficiency  also  increases  Imt  at  a  rate  which 

becomes  gradually  less  rapid.  Approximate 
readings  from  the  curve  in  Figure  7  expressing 
average  thermal  efficiencies  at  60  percent  aver- 
1^  amaal  plaal  teetmr  ar«  shown  in  the  follow- 
iwgtahiilatinn  Also  shown  as  a  matter  of  interest 
is  average  coal  consumption  per  kilowatt -hour 
based  on  coal  with  heat  content  of  13,000  BTU 
per  pound.  Over -all  average  consumpti<ni  of 
coal  by  all  electric  utilities  for  the  year  1946 
amounted  to  1.29  pounds  per  kilowatt-hour 
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PRODUCTION  EXPENSES  RELATED  TO  AGE 
OFSTATXm 


TIm  consldsrable  range  in  the  age  of  steam 
electric  station  capacity  in  service  as  of  Decem- 
ber 31,  1946  may  be  observed  in  Figure  8.  Re- 
ferring to  the  evimdafttve  percentage  scale  in 
the  figure,  it  will  be  noted  that  approximately 
85  percent  of  this  capacity  is  more  than  5  years 
old,  68  percent  is  more  than  10  years  old,  42 
perceat  Is  more  than  20  years  old,  aad  seven 
pcrce«t  Is  waof  Vkm  90  years  old. 

The  continuing  technological  progress  in 
the  design  of  steam  electric  stations,  throughout 
the  years  during  which  capacities  sow  in  service 
were  installed,  is  reflected  in  the  comparatively 
high  operating  efficiencies  and  resulting  low 
operating  costs  of  stations  placed  in  service  in 
recent  years,  la  Figure  9,  average  prodnetlon 
expenses      kHawatt-tenr  net  fSMratlan  nt  an 
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PRODUCTION  EXPENSES  RELATED  TO  STATION 
SIZE  AND  DATE  OF  STATION  INSTALLATION 
Fifty  Percent  Plant  Factor  Assumed 
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assumed  average  annual  plant  factor  of  50 
CMt  9X9  fliKMro  for  tlpo  groups  of  statkms;  sta- 
tions having  more  flan  75  percent  of  capacity 
installed  from  1931  to  1946,  inclusive,  and 
stations  having  more  ttuui  75  percent  of  capacity 
iMtallsd  prior  to  IMl.  Om  wm  avwrafe,  total 
production  expenses  of  stations  Instollod  dsring 
the  earlier  period  are  some  29  percent  higher 
than  expenses  of  stations  installed  during  the 


Station  labor  costs  of  stations  installed 
prior  to  1931  are»  (man  average,  approxliiiately 
17  percent  higher  than  labor  costs  of  stations 
installed  from  1931  to  1946.  The  lower  costs  of 
the  more  recently  constructed  stations  are  due 
to  part  totte  iaer—siag  siMOf  go—ratiiig  units 


mm  miiTs 
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IMS  -  ms 

St 
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INT  -  1941 
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6,420.  too 

24.  891 

1942  -  1946 

144 

4,  602,  618 

81,268 

TOTAL 

2.  048 

80,  920. 009 

16,098 

Corollary  evidence  of  the  effect  of  increased 
size  of  generating  units  on  station  labor  costs 
mmf  be  ob— rved  in  Fignre  10,  in  iriUcIi  are 

shown,  for  each  of  the  two  age  groups  of  stations, 
average  number  of  employees  per  station  and 
per  kilowatt  of  capacity  for  stations  of  various 


NUMBER  OF  EMPLOYEES  RELATED 
TO  STATION  SIZE  AND  DATE  OF 
STATION  INSTALLATION 


8  » 
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sizes.  Stations  installed  in  the  later  period  re- 
quire, onflie  average,  approximatety  ooe-fourtii 
fewer  employees  than  stations  of  comparAle 
size  installed  during  the  earlier  period. 

Tae  effect  of  over-all  statton  size  on  the 

fiverage  number  of  employees  of  steam  electric 
stations  also  is  of  interest.  Comparison  of  the 
following  approximate  readings  from  the  curves 
in  Figure  10  will  show  that  for  each  successive 
doubling  of  station  capacity,  the  number  of  em- 
ployees required  per  kilowatt  of  capacity  is  re- 
dttced,  on  an  average,  approximately  one-slxflL 
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Average  foel  costs  of  stations  installed 

prior  to  1931  are  approximately  27  percent 
higher  than  for  stations  installed  from  1931  to 
1M6  (Figure  9) .  Hie  lower  foel  costs  of  the  later 
stattons  reflect  the  considerable  increase  in  the 
thermal  efficiency  of  steam  electric  stations 
that  has  been  acMeved  since  the  early  1900's 
(Figure  11). 


STEAM  ELECTRIC  GENERATING  STATIONS 
AVERAGE  MMUM.  COAL  CONSUMPTION  PER  KHOWIATT-HOUR 

NET  GENERATION 
1902  1946 


figure  1 1 


Due  to  the  considerably  higher  cost  of  main- 
taining in  service  older  equipment,  maintenance 
expMises  of  stattons  installed  prlorto  IMl  are, 
on  an  average,  appnudmately  74  percent  higher 
than  maintenance  expenses  of  stations  installed 
from  1931  to  1946.  Water,  suj^lies  and  enpenaes 
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for  the  older  stations  are  approximately  22  per- 
cent higlier  than  for  the  newer  stations,  and 

supervision  and  engineering  e]q>enses  are,  on  an 
average,  about  the  same  for  both  groups  of 

stations. 

Further  evidence  of  the  effect  of  age  of 
station  on  average  operating  costs  is  disclosed 
by  examination  of  the  production  expenses  of 
stattons  baying  anoretbaa  79  percent  of  capacity 
installed  prior  to  1924.  Average  total  unit  pro- 
duction expenses  of  these  stations  are  approxi- 
mately 35  percent  higher  than  average  unit  ex- 
penses of  stations  installed  from  1931  to  1946, 
On  an  average,  station  labor  costs  of  the  older 
stations  are  approximately  26  percent  higher; 
foel  costeare  32  percent  higher;  water,  supplies 
and  expenses  are  22  percent  higher;  and  main* 
tenance  expenses  are  83  percent  higher.  Super- 
vision and  engineering  expenses  are  approxi- 
urtvljr  tbe  saiM  for  both  gronps  of  stations. 

Approximate  readings  from  the  curves  in 
Figaro  9  for  stattons  of  80,000  kilowatts  capacity 
are  shown  to  tbe  following  tahnlaHon.  Also 

shown  are  average  unit  production  nmMinnun  of 
stations  installed  prior  to  1924. 
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Figures  to  based  on  data  contained  to  As- 
pendizVIL 


Figure  9  is  based  on  the  classification,  ac- 
cording to  the  periods  indicated,  of  data  con- 
totoed  in  Appendix  m.  However,  because  in 
■BBf  instances  the  total  capacity  of  a  stotion 
represents  the  sum  of  the  capacities  of  individual 
generating  units  installed  over  a  considerable 
mmber  of  years,  and  in  order  that  the  relation 
of  production  expenses  to  date  of  installation 
might  be  indicated  as  clearly  as  possible,  the 
stattons  represented  to  Figure  9  are  limited  to 
tlMMe  Itoving  more  than  75  percent  of  capacity 


instolied  withto  the  period  specified.  Data  for 
individBal  stattons  were  adjusted  to  a  common 

plant  factor  of  50  percent  by  increasing  or  de- 
creasing the  expenses  of  each  station  a  percent- 
age amount  indicated  by  the  curves  in  Figure  6 
to  be  tte  average  percentage  difference  between 
expenses  at  50  percent  plant  factor  and  the  plant 
factor  of  the  todividual  station.  The  number  and 
total  ci^acity  of  the  stations  represented  in 
each  gro«p  are  shown  to  Appeadix  VOL 


Data  used  in  preparation  of  Fignre  10  we 
contatoed  to  Appendix  vm. 


Date  siiown  to  Figure  11  for  tiie  years  1980 

to  1946,  inclusive,  are  cnohiined  to  Appendix 
IX.  For  previous  years,  the  data  are  taken  from 
Figure  9,  page  xx,  of  the  Commission's  National 
Power  Survey  toterim  Report,  Pomer  SoriM 
Mo.  1,  pnbiiahed  to  19S5. 
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APfERilX  t 

STEAM  ELECTRIC  6ENERATIN6  STATION  INVESTMENT 


INTERVAL 
STATION  SIZE 
i.OOO't  KW 


amiMt 


CAMCITT 

n 


LAiD 


STRUCTURES 


EQUIPMENT 


TOTAL 


TtTAL  CAMCITV  AID  TOTAL  IRVESTNEHT 


0.00- 

1.00 

11 

6.  768 

S  27.811 

S  223,668 

S  929.779 

S  1,181,258 

1.01- 

2.00 

6 

9,750 

27,295 

283.475 

1.124,046 

1.434.816 

2.01- 

5.00 

23 

T7.070 

176.716 

1.693.969 

7.«60.689 

9.839.17» 

5.  Ol- 

10.00 

202.710 

1.096.129 

6.553.753 

23.596.872 

31, 246, 754 

io. 01- 

25.00 

ue 

80  2.  193 

1.603,063 

20.812.768 

63.232.159 

85.647,980 

25.01- 

50.00 

1.699. 271 

2,604.649 

41.880. 2U2 

127.449,209 

171.930.100 

50.01- 

100.00 

38 

2,736.846 

6,375,837 

99,579.877 

192.265.606 

250.221.600 

lOO.Oi-200.00 

» 

S.  231. 330 

0.210. 196 

120,«07.SS1 

3«7.»76. 151 

484.094. 158 

av«r  a 

M.00 

•mm. 

9.195.2S0 

12.110.522 

236.  Ml,  241 

668.314.773 

917.574.536 

tit 

tt»Ott«tlt 

•fe.itt.ift 

•lii.tfi.^ 

0i.t51.ti9.iftl 

01.000.070.176 

AVERAOE  STATION  SIZE  AND  AVERAOE  INVEOTNCIT  PCi  OfATIOt 


0.00-  1.00 

11 

615 

% 

2,528 

$ 

20,333 

$ 

04.526 

1.01>  2.00 

6 

1.020 

6.549 

47. 246 

107,341 

2.01-  5.00 

23 

3.351 

7,683 

73.651 

324. 717 

5.01-  10.00 

3t 

7.642 

29.625 

177,128 

637,754 

10.01-  2S.00 

48 

16.712 

33.397 

433,599 

1.317.337 

25.01-  90.00 

•3 

39.510 

60.573 

973.959 

2.963.042 

50.01-100.00 

30 

72.022 

167,785 

1.567,892 

5.059.623 

100.01-200.00 

35 

149, 467 

234.576 

3^668.796 

9,927,890 

over  200.00 

29 

330,871 

442. 018 

8.153. 146 

23.045.337 

TOTAL 

270 

79.700 

S 

122.001 

$ 

1.036.501 

s 

5.303.159 

MkH  Oftriti  tiic  i 

lit  AVOM 

IC  II 

VtilMiT  9t 

m 

KliiWATT 

O.OO-  1.00 

11 

019 

0 

• 

0 

33 

s 

138 

1.01-  2.00 

6 

1.625 

3 

29 

115 

2.01-  5.00 

23 

3.351 

2 

22 

97 

5.01-  10.00 

37 

7.642 

« 

23 

04 

10.01-  25.00 

»0 

10.712 

2 

26 

79 

25.01-  50.00 

43 

39,518 

2 

25 

74 

50.01-100.00 

38 

72,022 

2 

22 

70 

100.01-200.00 

35 

149.467 

2 

25 

06 

over  200.00 

29 

330.071 

1 

29 

70 

TOTU 

tit 

It.  lit 

t 

t 

• 

00 

t 

It 

107. 307 
239.136 

406.051 
844. 507 
1.784.333 
3.990.374 

6.795.300 
13.831.262 
31.640.501 

7.001.701 


175 
147 
121 
111 
107 
101 
94 
93 
96 


•0 


ATPENOIX  II 


STEAM  aECTItIC  aEIIERATIN6  STATIOM  INVESTMENT 

(STATIONS  OF  OVER  25.000  KW  CAPACITY) 
FREQUENCY  DISTRIBUTION  ACC0R0IN6  TO  TOTAL  COST  PEt  KILOMAn  OF  CAPACITY 


IRTCiVAL 

NUMBER  OF 

TOTAL  COST 

CAPACITY 

DOLLAR  PER 
KILOWATT 

STATIONS 

AMOUNT 

Pfi 

KW 

1  PEtCCtr  OF 

CttMUUTlYE 

KILOWATT 

1  TOTAL 

PERCEiT 

STATIOiS  NAVINO  NORC  TNAi  78S  OF  CAPACITY  IISTALUD  Iftl  TO  Ifft 

INC 

UilVE 

61  -  70 

5 

$  32.516.676 

S  66 

492.640 

8.4 

8.4 

71  -  80 

7 

26.01«.03« 

76 

341.500 

5.8 

14.2 

81  -  90 

12 

110.949.988 

85 

1.304.750 

22.9 

36.5 

91  -  100 

7 

8U, 529, 460 

94 

894.750 

15.3 

51.8 

101  -  110 

11 

171,3.41.554 

105 

1,629,000 

27.8 

79.6 

111  -  120 

4 

102.  291,  205 

114 

900,000 

15.3 

94.9 

121  -  130 

1 

24,026,663 

129 

186,750 

3.2 

98.  1 

131  -  100 

3 

15.305,384 

137 

111, 500 

1.9 

100.0 

TOTAL 

50 

$566,970,964 

$  97 

5.860.890 

100.0 

STATIOiS  NAVlif  M 

m  TNAi  7SS  OF  CAPACITY  liSTAUEO  iffi  TO  Iftf 

liCUSIVE 

61  -  70 

3 

S  16,751.205 

$  66 

255.000 

8.8 

8.6 

71  -  80 

5 

69.030.325 

76 

902.500 

31.0 

39.8 

01  -  90 

7 

90.686.1106 

84 

1.077.000 

37.1 

76.9 

91  -  100 

1 

3.363.853 

96 

35.000 

1.2 

78.1 

101  -  110 

5 

29, U15. 772 

104 

283.000 

9.7 

87.8 

111  -  120 

4 

35. 507.747 

116 

305, 500 

10.  5 

98.  3 

121  -  130 

1 

6,094.  U49 

122 

50.000 

1.7 

100.0 

TOTAL 

26 

8250,809.757 

S  06 

2.908.000 

100.0 

18 
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OMPOffilT  KMICTIW  fUlBilS  lEUIEtTllfTM.  KMUCTlOa  EXPEBSES 
AT  VMIWS  AfEBME  iUWML  HMT  FMTOIS 


(A»9rwiMte  iMtfiais  Fr«  C«r«M  ItMtf  «i»at«  SkoM  In  Table  C) 


MBMiC  MNNML 

PLANT  FACTOR 
PERCENT 

SUPUV 
EMU 

ISION  UD 
lEERINe^ 

tnTioi  lAM^ 

WATER,  SUPPLIES 
AND  EXPENSES 

NIINTEWUKE 

P» 
NILU 

PERCENT 
OF 

mM. 

PER 
KMM 

muLs 

PUCEHT 
TOTAL 

fHLU 

PEKCNT 
OF 

TtTM. 

PER 
NIIXS 

PERCENT 

tut 

TOTAL 

PER 
NUN 
NILU 

PERCENT 

OF 
TOTAL 

TOTAL 

SHALL  STATIONS -10. 

000  KW  AND 

UNDER 

1.2s 

3.6« 

H.B 

33.37 

tt.5 

18.84 

25.1 

2.94 

3.9 

16.29 

81.9 

2.50 

2.00 

H.S 

17.35 

38.9 

14.51 

32.11 

1.82 

11  1 

8.96 

80.1 

44.64 

S 

1.10 

H»0 

9.02 

88.0 

11.17 

i$0.9 

1.13 

«.2 

4.93 

18.0 

10 

0.61 

3.5 

4.69 

27.1 

8.60 

m.r 

0.70 

t.Q 

2.71 

15.7 

17.31 

20 

2  a 

2.44 

21.8 

6.62 

88.3 

0.43 

3.8 

1.49 

13.2 

11.31 

«0 

0.18 

i,H 

1.27 

19.9 

5.10 

98.8 

0,27 

3.5 

0.82 

10.7 

7.64 

M 

0.13 

2.1 

0.87 

lu.i 

4.39 

71.2 

0.20 

3.2 

0.58 

9.it 

6.17 

M 

0.10 

1.9 

0.66 

12.ii 

3.93 

7U.1 

0.17 

3.1 

0.45 

8.5 

9.31 

toe 

0.08 

J.7 

U.8 

3.62 

79.8 

0.14 

8.0 

0.37 

9.8 

4.74 

MEDIUM  STATIONS  -  10.001  KW  TO  50,000  KW 

1.29 

2.36 

tf.S 

19.96 

37. B 

15.12 

28.7 

1.75 

3.3 

13.53 

25.7 

52.74 

2.80 

1.31 

U.l 

10.38 

32.8 

11.64 

38.5 

1.08 

3.it 

7.44 

88.it 

31.89 

s 

0.72 

3.8 

5.40 

89.8 

8.«6 

48.8 

0.67 

3.11 

4.09 

80.9 

19.84 

10 

0.10 

3.1 

2.81 

22.0 

6.90 

5U.0 

0.42 

3.3 

2.25 

17.8 

12.78 

20 

0.22 

2.8 

1.46 

17.2 

5.31 

82.8 

0.26 

3.0 

1.24 

iH.e 

8.49 

•0 

0.12 

2.1 

0.76 

29.1 

4.09 

90.8 

0.16 

8.9 

0.88 

11.9 

9.81 

M 

0.08 

1.7 

0.52 

11.0 

3.52 

7u.e 

0.12 

2.5 

0.48 

10.2 

4.72 

M 

0.07 

1.7 

0.40 

9.B 

3.15 

77.1 

0.10 

2.H 

0.37 

9.0 

4.09 

too 

0.08 

l.f 

0.92 

8.9 

2.90 

99.8 

0.09 

8.8 

0.30 

0.8 

3.8« 

URSE  STATIONS  - 

OVER  50.000  KW 

1.29 

1.71 

«.i 

14.79 

35.5 

12.48 

30.0 

1,15 

2.B 

11.47 

27.8 

41.60 

2.S0 

O.W 

9.7 

7.69 

SO.ii 

9.61 

38.1 

0.71 

2.8 

6.31 

25.0 

25.26 

9 

0.52 

3.3 

4.00 

88.8 

7:40 

119.7 

0.44 

8.9 

3.47 

81.0 

19.83 

10 

0.28 

2.7 

2.08 

20.3 

5.70 

55. B 

0.27 

2.8 

1.91 

18.8 

10.24 

20 

0.16 

2.3 

1.08 

15.B 

4.39 

84.1 

0.17 

3.5 

1.05 

15.3 

6.85 

40 

0.09 

1.9 

0.56 

li.9 

3.38 

91.9 

0.11 

8.8 

0.88 

18.8 

4.72 

M 

0.06 

i.e 

0.38 

9.9 

2.90 

75.7 

0.08 

2.1 

0.41 

10.7 

3.83 

M 

0.09 

1.5 

0.29 

8.7 

2.60 

78.3 

0.07 

1.9 

0.32 

9.8 

3.33 

100 

0.04 

1.3 

0.23 

7.7 

2.40 

90.9 

0.08 

8.0 

0.28 

0,9 

2.99 

Not  including  maintenance. 
^Fuel  cost  adjustsd  to  20  cents  per  million  8TU. 
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APPCIItll  V 

mmenmommmMimnnmm  nu 

mtm  mmm  ii  aiemk  nmmm  bmmes  m  Mimaummnmim  size  inckases 


(AptroiiMt*  tMilMft  FrmtSPlMCMt  AmnmI  flant  Factor  Curve  in  Figure  6) 


STATKM 
SIZE 
l,MP  «  KM 

SUPERV 
ENGIN 

SION  AMD 
EERING' 

STATIO 

H  LMORl 

HM 

12 

MATER,  SUPPLIES 
m  EXTBtSES 

NAIKTEHMCE 

■VfflL 

PER  KM* 

H!LLS 

PERCENT  , 
DECREASE^ 

PER  KMH 
HILLS 

PERCENT 
DECREASE 

PER  KHH 
MILLS 

PERCENT 
DECREASE 

PER  KHH 
HILU 

PE 
DEC 

& 

isE3 

PER  KHH 
HILU 

PERCENT 
DECREASE 

PER  KHH 
HILLS 

PERCENT 
DECREASE 

2.5 
5 
10 
20 
«0 
SO 

leo 

0.18 
0.1« 
0.11 
0.09 
0.08 
0.07 

o.oe 

26 
31 
18 
14 
11 
11 

1.28 
0.91 
O.M 
0.55 
0.»7 
0.«2 
0.38 

a» 
m 

20 
15 
11 

to 

5.18 
«.S1 

e.oi 

3.65 
3.36 
3.09 
2.90 

13 
11 
9 
8 
8 
8 

0.30 
0.22 
0.17 
0.13 
0.11 
0.09 
0.08 

27 
33 

20 
17 
18 

lu 

0.67 
0.60 
0.95 
0.51 
0.«7 
O.M 
3  U ! 

11 
8 

8 
7 
8 

S 

7.61 
6.38 
5.53 
U.93 
4.49 
«.ll 
3.83 

iff 
13 
11 
9 
8 
7 

*Bot  inctutfins  Mimcionce 

^ael  cost  adjusted  to  zo  cents  oer  million  STj, 

Percentage  figures  based  on  unit  costs  stated  to  three  decimal  places. 


KUTIM  tF 


(Avfroxliut* 


APPENDIX  VI 

~  TION  EXPENSES 

FW  STATIMS OF  VARIOUS  CAPACITIES 

Porcent  Annuel  Plant  Factor  Curve  in  Figure  6) 


STATIM 

SIZE 
LOCO'S  KM 

SUPERVI 
■Mi 

SIOH  AM 
■ERtMS* 

SnfMi  LMSt^ 

miBf  SVPIIES 

MO  EXPOSES 

NAIWrOMCE 

TOTAL 

PER 

m 

MUS 

PERCENT 
OF 

PER 
KHH 
HI  US 

PERCENT 

OF 

TOTAL 

PER 
KWH 

MILLS 

PERCENT 

OF 
TOTAL 

PER 
KMH 
MILLS 

PERCENT 
TvftL 

PER 
KMH 

mas 

X 

2.9 

5 
10 
20 
40 
BO 
UO 

0.18 

0.14 
O.U 
0.09 
0.08 
0.07 
0.88 

3 

2 
2 
3 
2 
2 
1 

1.20 
0.91 
0.69 
0.99 
0.47 
0.42 
0.J8 

17 
lu 
12 
11 
10 
10 
10 

5.18 
4.51 
4.01 
3.65 
3.36 
3.09 
2.90 

88 
72 
73 
7U 
75 
75 
ft 

0,30 
0.22 
0.17 
0.13 
0.11 
0.09 
0.08 

4 
3 

3 
3 
2 
3 
3 

0.67 
0.80 

0.51 
0.51 
0.47 
0.44 
0.41 

9 
8 

10 
10 
11 
11 
11 

7.61 

5.53 
4.93 
».»• 

4.11 

3.83 

including  Maintenance. 
Veel  cost  adjusted  to  20  cents  per  million  BTU. 

■Hi  m  mlt  eo«t«  stal«i  to  ttirw  docfaMi  plecds. 
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APPENDIX  VII 
STEAM  ELECniC  SBIERATIM  STAT  I  MS 
IKSTAUED  CAPACITY  IN  SEKVICE  OECBIBER  SI,  IMS 
CHilUTIVE  SlfHIBUTION  ACCORDING  TO  TEAR  OF  INSTALUTION 


NOMBte 
CP 

CAFICITT 

NUMBER 
OP 

GBBUTOffi 

CAMCin 

TEAR 
INSTAIUD 

n 

PERCENT 

OF 
TOTAL 

CUMULATIVE 

mciiiT 

TEAR 

THSSTII  un 
ImSkmiaMO 

PIBCENT 

Or 
TOTAL 

CUMULATIVE 
PERCENT 

1898 

s 

1, 200 

0.0 

lOSS 

lOS 

l.SSO,000 

4.0 

S4.0 

1800 

1 

160 

0.0 

0.0 

1924 

118 

1.  ON.  086 

6.1 

80.7 

1000 

S 

400 

0.0 

0.0 

19X6 

83 

1.898.450 

4.6 

86. S 

100s 

s 

t.OM 

0.0 

0.0 

10S8 

94 

1.988.810 

6.4 

41.8 

1901 

8 

1, 460 

0.0 

0.0 

lOtT 

TO 

l.S40.0Si 

4.0 

4S.0 

1904 

9 

29.800 

0,1 

0.1 

1928 

68 

1,420.  300 

4.6 

1000 

10 

7,968 

0.0 

0.1 

1929 

66 

1,824,378 

5.9 

M.l 

1000 

11 

14,010 

0.1 

o.s 

1980 

67 

1. 674.  060 

6.4 

Sl.B 

1007 

15 

OS,  TOO 

0.1 

0.0 

1001 

01 

..1 

04.0 

1908 

12 

S8,  370 

0,1 

0.4 

1982 

0 

400.000 

1.8 

00.1 

1909 

28 

88. 860 

0.8 

0.7 

1933 

8 

56,  252 

0.2 

66.8 

1010 

4S 

1S4,18S 

0.4 

1.1 

1984 

4 

97.600 

0.8 

66.6 

1911 

4S 

SST,T14 

0.S 

1.0 

1008 

f 

S04,SS0 

1.0 

8T.0 

1912 

57 

244,895 

0.8 

2.7 

1936 

17 

1S1,S00 

0.4 

00.0 

191S 

62 

881.696 

0.9 

8.6 

1987 

40 

520.988 

1.7 

69.7 

1014 

SS 

SOS.SSS 

l.S 

4.8 

1988 

66 

1.458.206 

4.7 

74.4 

1916 

6S 

804. 604 

1.0 

8.0 

lOSO 

ST 

TSS.SOO 

X.S 

TO.T 

1916 

72 

848,925 

1.1 

6.9 

1940 

41 

080. OSO 

S.l 

T0.0 

1917 

104 

724.866 

2.3 

9.2 

1941 

55 

1.761.972 

5,7 

85.5 

lOlS 

fT 

888,888 

1.7 

10.9 

1942 

60 

1,460,915 

4.7 

90.2 

1919 

80 

80S,fM 

S.S 

IS.T 

104S 

SO 

1,400.660 

4.8 

96.0 

19>0 

68 

689,  278 

2.1 

16.8 

1944 

SI 

T4S,0n 

S.4 

•r.4 

10X1 

90 

783,812 

2.6 

18.8 

1945 

21 

642,  220 

2.1 

99,5 

loot 

TV 

696.  708 

2.8 

20.6 

1946 

18 

167. 988 

0.6 

100.0 

TOTAL 

S.048 

10.  920,  009 

IM.O 

22 


Afffitll  fill 

■iNKR  OF  EMPLOYEES  RELATED  TO  STATIOM  SIZE 
AND  DATE  OF  STATION  INSTALUTION 


HUHBER  OF 
STAriOM* 

CAPACITY  -  KW 

NUNNCi  OF  EMPLOYEES 

TOTAL 

PER 
STATION 

TOTAL 

pn 

STATION 

m  TNOWANO  KW 
Of  CAMCm 

MMJ.  STATIONS -10,000  KW  AND  UNOCN 

Prior  to  ifji 

65 

380.980 

5,861 

1,074 

17 

2.8 

if9i  to  am 

ii 

77.250 

7.023 

162 

15 

2.1 

Total 

76 

468,230 

6.029 

i.23« 

18 

2.7 

NEOINN  STATIONj 

t-iO.OOl  KW  TO  50.000  KW 

Prior  to  1931 

7« 

2,007.217 

26.411 

3,960 

52 

2.0 

19?1  to  194« 

U 

781,900 

30,07> 

1,201 

46 

1.5 

Total 

m 

2,?IO.il7 

27.344 

5.161 

51 

i.9 

iMME  •mriQNS  -  ova  oo.ooo  cw 

Prior  to  i»3i 

44 

6,633,290 

150,757 

8.073 

183 

1.2 

19)1  to  me 

18 

2,458,250 

136.569 

2,416 

134 

1.0 

Total 

62 

9.0»1.6«0 

i0.8i0 

189 

i.2 

*St8tfoiis  hawing  mm  than  75  pWTcont  of  caiMcity  installed  during  period  indicated. 


APPENDIX  IX 
STEAM  EUCTRiC  6ENERATIN0  STATIONS* 
AVENAflE  ANNUAL  COAL  CONSUMPTION  PER  KILOWATT-HOUR  NET  GENERATION 


ia20  -  I9«6 


TBAl 

COAL 
CONSDMKD 
(NIUIONS 

OF  SHORT 
TONS) 

KILOWATT- 

HODIS 
PBODOCBO 

BY  COAL 
(BILLIONS) 

ANNUAL 
COAL  RATE 
(LBS.  PEK 
KVHI 

TSAA 

COAL 
CONSUMED 
(MILLIONS 
OP  SHORT 
TONS) 

KILOkfATT- 

HOURS 
ntOODCBO 
Br  COAL 

(BILLIONS) 

ANNOAL 
COAL  RATB 

(LBS.  PEk 
KVH) 

1941 

Tt.t 

111.7 

1.29 

1932 

28.1 

37.7 

1.49 

1*46 

74. f 

1M.8 

1.89 

1981 

84.1 

47.7 

1.68 

1944 

80.1 

114. 1 

1.89 

1989 

49.8 

89.8 

1.69 

1943 

77.3 

119.2 

1.30 

1929 

41.8 

89.4 

1.46 

1942 

66.3 

101.9 

1 .30 

1928 

38.0 

48.9 

1.78 

1941 

4t.T 

91.8 

1.34 

1927 

88.2 

41.9 

1.88 

1940 

S1.6 

74.8 

1.84 

1984 

86.8 

88.8 

1.99 

1939 

44. S 

84.7 

1.88 

1985 

8S.6 

88.1 

8.9 

1938 

38.4 

64.7 

1.40 

1924 

82.8 

29.5 

8.8 

1937 

42.9 

59.7 

1.44 

1923 

88.6 

28. 1 

8.4 

itts 

49.1 

SS.8 

1.44 

1922 

89.2 

23.2 

2,5 

19tt 

It.  7 

4i.4 

1.44 

1981 

84.6 

19.5 

2.7 

1944 

31.4 

48.4 

1.48 

1989 

81.8 

89.8 

8.0 

1948 

28.fi 

89.0 

1.46 

•All  alactric  atilitiaa  ia  tka  Oaitad  Statas. 


Amiii  fill 

NUMBER  OF  EMPLOYEES  REUTEO  TO  STATION  SIZE 
AM  OATE  OF  STATION  IRSTALUTIOi 


MUMBER  OF 

CAPACITY  -  KW 

NUMBER  OF  EMPLOfECO 

utiot 

STATIONS' 

TOTAL 

m 

STATION 

TOTAL 

Pa 

STATIOO 

HM  TNOOSAOO  KW 
Of  CAPACITY 

SMALL  STATIOM-M.Mt  WH 

AOO  OMQ 

r 

Prior  to  1931 

65 

380,980 

5,861 

1.07a 

17 

2.8 

1991  to  me 

11 

77,250 

7.023 

162 

15 

2.1 

TmaI 

n 

i.OlO 

urn 

iO 

1.7 

MCOIUH  STATIONS 

-10,001  KW  TO 

50.000  KW 

Prior  to  Iff  1 

u 

2,007,217 

26,411 

3.960 

52 

2.0 

1931  to  itM 

u 

7S1.900 

30,073 

1.201 

46 

1.9 

Total 

102 

2,769.117 

27,3»» 

5,161 

51 

1.9 

LAME  STATIOiS  -  0¥Et  80.1 

MM  KM 

Prior  to  1931 

uu 

6,633.290 

150,757 

8,073 

183 

1.2 

1931  to  1946 

18 

2,458,250 

136,569 

2,416 

134 

1.0 

Total 

ft 

f.itt.MO 

140.190 

10.«00 

iiO 

1.2 

•Stations  hwinfl  inrv  than  75  parcont  of  capacity  installed  during  period  indicated. 


APPENDIX  IX 
STEAM  ELECTRIC  6ENERATIN0  STATIONS* 
AYCRAOE  ANNUAL  COAL  CONSUMPTION  PER  K I LOMAn-HOUR  NET  GENERATION 


1920  -  1946 


TEAS 

COAL 
COMSDNgD 

(MILLIONS 

OF  SHORT 
TONS) 

IIIOWATT- 

HOOiS 
PBOODCBO 

BY  COAL 
(BILLIONS) 

ANNUAL 
COAL  RATE 
(LBS.  PKK 
KWifl 

TEAR 

COAL 
CONSUMED 
(MILLIONS 
OF  SHORT 

TOVS' 

KILOWATT- 

riOUKS 
PSODOCBO 
BT  COAL 

;billiovsi 

ANNUAL 

COAL  kATB 
(LBS.  PEk 

194C 

TS.S 

lll.T 

1.29 

1932 

28.1 

 ■ 

37.7 

1.40 

1946 

T4.T 

114. S 

1.80 

1981 

86.1 

4T.T 

1.5t 

1944 

80.1 

124.1 

1.89 

1980 

40.8 

50.5 

1.00 

1943 

77.3 

119.2 

1.30 

1929 

41.8 

50.4 

1.46 

1942 

66.3 

101.9 

1.30 

1928 

38.0 

43.9 

1.73 

1941 

<S.T 

ti.8 

1.84 

1927 

38.2 

41.9 

1 .82 

1940 

fl.f 

Tf.8 

1.84 

tote 

88.8 

88.8 

1.90 

1939 

44.5 

64.7 

1.88 

19t5 

85.5 

85.1 

1.0 

1938 

38.4 

54.7 

1.40 

1924 

32.8 

29.5 

8.8 

1987 

42.9 

59.7 

1.44 

1923 

33.6 

28.1 

2.4 

lite 

4«.l 

55.8 

1.44 

1922 

29.2 

23.2 

2.5 

l9fS 

tS.T 

4i.4 

1.44 

1981 

80. « 

19.5 

2.7 

1934 

31.4 

48.4 

1.4S 

1990 

Sl.S 

80.8 

8.0 

1988 

28. S 

89.0 

1.4'^ 

*A11  electric  «tilitiM  is  the  Umited  State*. 
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RATE  SERIES 

NATIONAL  ELECTRIC  RATE  BOOK  -  -  The  Nat ional  E lec- 
tric  Rate  Book  and  individual  Rate  Books  for  the 
States,  coverif»9  the  rates  charsed  by  publicly 
and  privately  owned  utilities  in  communities  of 
IfOOOormore  population,  are  issued  in  loose  leaf 
binders.  Seppleaents  slioMin^  rate  chanfet  and 
new  rate  schedules  are  issued  to  replace  super* 
seded  data.  Price  $10,  including  binders  and 
SaftleMnt  Service  for  12  aontha  froa  date  of 
order;  Supplement  Service  thereafter,  |7«S0  P«r 
year.    State  Rate  Books,  $1.00  each. 

TYPICAL  ELECTRIC  BILLS,  CITIES  OF  bO.OOO  POPULA- 
TION AND  MORE  -  -  Includes  bills  for  residential, 
commercial  and  industrial  eervtct.  ieaeed  amieai- 
ly  -  2S  cents* 

TYPICAL  RESIDENTIAL  ELECTRIC  BILLS,  CITIES  OF 
2,500  POPULATION  AND  MORE  -  -  Arran«ed by  States, 
issued  annually  -  2b  cents. 

POWBR  SEMma 

ELECTRIC  POWER  STATISTICS  -  -  Monthly  and  annual 

reports  on  the  production  of  electric  energy  and 
capacity  of  generating  plants;  consumption  of 
fuel  for  production  of  electric  energfy;  Monthly 
reports  on  stocks  of  fuel  for  the  production  of 
electric  energy;  electric  utility  system  peak 
loads;  sales,  revenues  and  incoaw  of  privately 
owned  electric  utilities;  and  occasional  Supple- 
ments on  subjects  related  to  the  electric  poMor 
indeatry.   Sebscription  -  $2«00  eer  year. 

PRODUCTION  OF  ELECTRIC  ENERGY  AND  CAPACITY  OF 
GENERATING  PLANTS  -  -  Year  I y  report  giving  annual 
totals  and  detailed  information  by  States  on 
electric  utility  generation  and  capacity,  both 
by  type  of  prime  mover  and  by  data  of  oiMeraliif, 
Isauod  annually  -  2&  cents. 

CONSIMfTION  OF  FUEL  FOR  PROOUCTIOM  OF  ELECTRIC 
ENERfiV  -  -  Yearly  report  showing  annual  totals 
and  detailed  figures  on  coal,  oil,  and  gas  con- 
sumed by  e  lectr  ic  utility  power  plants  with  kilo- 
watt-hours generated  and  fuel  rates,  including 
inforaiation  separately  by  States.  Issued 
annually  -  |«  eeats. 

INDUSTRIAL  ELECTRIC  FOMER  IN  TNE  UNITED  STATES, 
1939  -  ms  -  -  Presents  data  for  total  utility 
and  non-utility  generation  of  electric  energy, 
total  industrial  use  and  use  by  major  industry 
groups  for  eack  yoar  fre«  1889  throufk  mo.  SO  ■ 
cents. 


FINANCIAL  SERIES 

STATISTICS  OF  ELECTRIC  UTILITIES  -  -  Contains  for 
each  Class  A  and  Class  B  privately o««ned electric 
utility  statements  of  the  balance  skeet,  income 
and  earned  surplus  accounts,  ooeratiii«  revenues, 
customers  and  sales,  and  operating  expenses, 
together  with  details  respecting  capital  stock, 
long  term  debt,  plant  investment,  Md  yHfoical 
plant.    Issued  annually  -  |2«00. 

STATISTICS  OF  PUBLICLY  OWNED  ELECTRIC  UTILITIES 
-  -  Condensed  financial  and  operating  statements 
of  159  of  the  larger  publicly  owned  electric 
utilities  and  selected  financial  and  operating 
dataon6b2  smaller  utilities.  Issued  annually  - 
$1.00. 

THE  FINANCIAL  RECORD  OF  TNE  ELCCTRIC  UTILITY  IN- 
DUSTRY -  -  Contains  composite  financial  state- 
ments of  the  country's  major  electric  utilities 
co«Mneln«  MitN  the  year  1937,  «#itli  a  factual 
statesMnt  showing  the  financial  progress  of  the 
industry  since  the  institution  of  uniform  account- 
ing and  otNer  controls.  Copies  kre  availaNle 
Mithout  ckar««  upon  request. 

STATISTICS  OF  NATURAL  GAS  COMPANIES  -  -  Presents 
for  each  natural  gas  cosipany  (as  defined  in  the 
Natural  Oas  Act)  detailed  statements  of  the 
balance  sheet;  income  and  earned  surplus  accounts; 
operating  revenues,  customers,  and  sales;  oper- 
ating exfonses;  fas  utility  plant  investment; 
gas  account:  and  certain  phyeical  property  Ma. 
Issued  annually.  -  |2.00. 

ELECTRIC  UTILITY  DEPRECIATION  PRACTICES  -  - 
freeents  data  on  electric  depreciation  expenses 
and  reserves  for  Classes  A  and  B  privately  owned 
utilities  witN  soMaries  by  depreciation  aetNod 
and  by  type  of  utilitiea.-  25  cents. 


NATURAL  GAS  COMPANY  COST  UNITS  -  -  Preeents  a 
series  of  studies  of  natural  gas  company  plant 
iavtstaent  and  operating  expenses  for  Class  A  and 
ClaM  I  iiatiirai  gM  coi^ni— oeats. 

ELECTRIC  UTILITY  COST  UNITS  -  -  SteM  Electric 
Generating  Stations  -  A  series  of  studies  relating 
construction  and  operating  costs  to  station 
charactoriaties  and  operatinf  coiiditio«e.-aS 

cents. 

STATE  COMMISSION  JURISDICTION  AM  tGnUTIOH  Of 

ELECTRIC  AND  GAS  UTILITIES,  I9i|8.-$l.00. 

Publications  are  sold  by  the  Commission  only. 
Cheek  or  MMy  ordor  slioeM  aeeompany  orders. 
Staapa  aro  mi.  aeooptablo. 
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This  book  is  due  on  the  date  indicated  below,  or  at  the 
expiration  of  a  definite  period  after  the  date  of  borrowing,  as 
provided  by  the  library  niics  or  bf  specM  arrangenient  with 

the  Librarian  in  charge. 
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